Introduction
Wheat (Triticum aestivum L.) is third most produced valuable cereal that has more protein than different nourishments. In 2015 about 721.55 million tons was produced and represented a decrease of 4.77 million tons or a 0.66% in production around the globe (USDA, 2015) . A seed-borne pathogen present externally or internally or associated with the seed as contaminant, may cause seed abortion, seed rot, seed necrosis, reduction or elimination of germination capacity as well as seedling damage resulting in development of diseases at later stages of plant growth by systemic or local infection (Khanzada et al., 2002) . Black point caused by Bipolaris sorokiniana is an important seed-borne disease of wheat in Bangladesh (Fakir et al., 1987; Fakir et al., (1989) . It impaired seed germination and significant reduction in seedling vigour and grain yield Hossain, 2001 and Malaker and Mian, 2002) . It is important that clean and healthy seeds are to be used as planting materials in order to increase germination and productivity. It is noticeable that proper disease control measures can sustainably improve the quality of wheat seeds and significantly increase the yield. The disease can be controlled by the application of fungicides but practice of chemical control is too costly, particularly for poor farmers in the country. Many researchers have tried to find safe and economical methods to control plant diseases by using extracts of different plant parts (Bdliya and Alkali, 2008 and Cohen et al., 2006) . Plant extracts have antifungal effect and can be used as fungicidal seed treatments for the control of seed-borne fungi of wheat and for increasing seed germination (Sobiya et al., 2005) . Biological control has been proposed as a replacement for chemical control of plant diseases (Harman, 2000) . BAU-Biofungicide, a biological agent resulted significant higher germination and plant stand, less disease incidence and higher yield of different crops (Hossain, 2011, Hossain and Hossain, 2012) . Keeping in consideration present work has been undertaken to determine the quality of wheat seeds collected from different upazillas of Bogra and Naogaon districts as well as to evaluate efficiency of selected plant extracts, BAU-Biofungicide and chemical fungicides to control seed borne fungi associated with wheat seeds.
Materials and Methods
The experiment was carried out in the Seed Pathology Centre (SPC) and Eco-friendly Plant Disease Management Laboratory, Department of Plant Pathology, BAU, Mymensingh during the period from March, 2014 to April, 2015. Seed samples were collected from the farmers. The collected seed samples were brought directly to the Department of Plant Pathology, BAU, Mymensingh and stored in Eco-friendly Plant Disease Management Lab. Department of Plant Pathology, BAU, Mymensingh.
Dry inspection, determination of moisture content and determination of 1000-seed weight of seed For dry inspection 1000-seeds per sample were visually inspected and graded into six categories. The grading was done following the 0-5 rating scale of CIMMYT (Gilchist, 1985) . Moisture content of seed samples was determined with the help of electronic moisture meter before preserving seed. 1000-seed weight was taken with the help of electronic balance.
Seed health test (Blotter method)
To detect the seed borne pathogens associated with the seeds in seed samples the Blotter method was used by following International Rules for Seed Testing (ISTA, 1996) .
Management of seed borne fungi
Treatments for controlling seed borne fungi were T 0 = Untreated Control, T 1 = Mehedi leaf extract (1:10), T 2 = Basok leaf extract (1:10), T 3 = Chirota plant extract (1:10), T 4 = Merigold leaf extract (1:10), T 5 = BAU Bio-fungicide (3%) T 6 = Provax (0.4%), T 7 = Tilt (0.3%) and T 8 = Bavistin (0.3%). Bavistin, Tilt @ 0.3% and Provax @ 0.4% solutions were used for seed treatment. The seeds were soaked in fungicidal solutions for 15 minutes. Then the fungicidal solutions were drained out and the treated seeds were allowed to be dried up on filter paper for some time. Then the seeds were ready for sown. In case of plant parts were chopped after cleaning in running tap water. The extracts were prepared by crushing the plant parts in a blender with distilled water in 1:1 ratio (eg. 1:1= 100 g plant material crushed in 100 ml water) following the method of Hossain et al., 1997 . The extracts were 1:10 dilution ratio for seed treatment.
Seed treatment with BAU Bio-fungicide
BAU-Biofungicide (3g) mixed with 100 ml water in a flask and seeds were treated. The treated seeds were then kept for 15 minutes and then subjected to the moist blotters in petridishes. The treated seeds were allowed to be dried up on filter paper for some time. Then the seeds were ready for sowing.
Germination and Vigor test (Tray method)
This study was carried out in the Net house of Seed Pathology Centre, BAU, Mymensingh using sand culture in tray method. Seeds were sown after treating as per treatment including a untreated control on sand in each plastic tray (18" x 9") in five lines (20 seeds/line) as per each treatment. A total of 200-seeds were set for each treatment according to ISTA rules (ISTA, 1996) for testing germination of seeds. Germination was recorded at 14 days after sowing and tested according to ISTA rules for testing vigour of seedlings (ISTA, 2001) . After 14 days shoot and root length were measured by using measuring scale. 20 seedlings per treatment from each tray were randomly selected for measurement of shoot or root length. The seedling vigor was determined following the formula of Baki and Anderson, 1972 . The collected data were analyzed by using Duncan's Multiple Range Test (DMRT) at 5% level of probability following the MSTAT-C program following the procedure as described by Gomez and Gomez (1984) .
Results and Discussions

Determination of Dry inspection, moisture content and 1000-seed weight of wheat seeds
Findings on dry inspection, moisture content and 1000-seed weight of 11 wheat varieties are presented in Table 1 . The wheat seeds were categorized into 6 grades viz. Grade-0 (72 to 86.7%), Grade-1 (2.9 to 7.5%), Grade-2 (2.1 to 6.0%), Grade-3 (1.7 to 4.5%), Grade-4 (2.4 to 8.4%) and Grade-5 (1.5 to 7.6%).The highest number of apparently healthy seed (86.7%) was recorded from wheat variety of BARI gom 28 collected from Rampur under Manda upazilla of Naogan District. Out of the materials tested, seeds samples contained 72 to 86.7% apparently healthy seeds (Grade-0). Only four varieties viz. BARI gom 28, BARI gom 25, Sonalika, Akbar and Paban showed apparently healthy seeds (Grade-0) ranged from 85 to 86.7%. These four varieties can be considered good quality varieties, while the others were found to be variety of poor quality. This present finding was supported by Hossain (2012) who recorded 74 -82.4 % apparently healthy seeds in variety Kanchan when plots were not sprayed in case of field study. The moisture content of the seed sample ranged from 10.22 to 13.81%, where the highest percentage of moisture content was found in wheat variety of Kanchan collected from Dupchachanchia of Bogra and the lowest in wheat variety of BARI gom 28 collected from Rampur under Manda upazilla of Naogan, respectively. Out of samples tested, Kanchan having high moisture content. High moisture initiated incomplete physiological process of germination resulting in loss of viability (Harrington, 1972) . The 1000-seed weight was found to vary significantly from one variety to another as well as one location to another and ranged from 40.00 to 42.85 g where significantly highest weight was recorded in wheat variety of Sonalika collected from Sonatola of Bogra district followed by BARI gom 27 of Durgapur under Manda upazilla of Naogan and the lowest in BARI gom 28 collected from Rampur under Manda upazilla of Naogan. But 8 samples of wheat variety Sonalika collected from other different 8 location and weight ranged (40.20 to 42.85 g) differ from one to another because of seed size. This result supported by (Alberta Agriculture and Food: Agdex, 2007) which reported 1000-seed weight is a measure of seed size. Seed size and the 1000-seeds weight can vary from one crop to another between varieties of the same crop and even from year to year or from field to field of same variety.
Germination and incidence of seed borne fungi (Blotter method)
Altogether eight different seed borne fungi belonging to six genera viz. Bipolaris sorokiniana (0.5 to 30.5%), Alternaria tenuis (0.5 to 25%), Fusarium moniliforme (0.0 to 33.5%), Fusarium oxysporum (2.7 to 53%), Curvularia lunata (0.0 to 5.5%), Aspergillus niger (0.0 to 18.5%) and Penicillium spp. (0.0 to 1.5%). Out of the samples tested germination of seeds ranged from 98.0 to 73.5% (Blotter method). The highest incidence of Bipolaris sorokiniana was recorded in Kanchan collected from Dupchanchia of Bogra district is presented in Table 2 . This present finding is supported by the result of Hossain and Hossain (2001) who reported incidence of Bipolaris sorokiniana and Fusarium increased the infection black point but incidence of Alternaria tenuis and Curvularia lunata did not show any speci c relation with severity of black point infection in grain. Percent of germination ranged from 73.5% to 98.0% (Blotter method) that varied from variety to variety as well as one location to another ( Table 2 ). The highest germination was recorded in seed sample of wheat variety of BARI gom 28 collected from Rampur under Manda upazilla of Naogan and the lowest in wheat variety of Kanchan collected from Gilchist, 1985) : 0=free from infection, 1=only embryo blakish, 2=embryo and its adjacent area slightly infected, 3=embryo and less than ¼ of grains are discolored, 4=embryo and ½ of grains are infected, 5=grains are shriveled and almost completely discolored or more than ½ of grains discolored.
Dupchanchia of Bogra. Khan et al. (2005) reported in healthy seeds present lowest incidence of fungi and as a resulted highest percentage of germination. Chowdhury (2008) reported that the reduction of germination was found in respect to the severity of black point infection.
Effect of seed treatment with selected plant extracts, BAU-Biofungicide and chemical fungicides on seed borne fungi of wheat seeds cv. Kanchan (Blotter Method)
Effect of seed treatment with selected plant extracts (Mehedi, Basok, Marigold and Chirota), BAUBiofungicide and chemical fungicides (Bavistin, Tilt and Provex) on germination and seed borne fungi infection of wheat seeds cv. Kanchan (Blotter Method) are presented in (Table 3) . A total number of 6 fungal species belonging to 5 genera were associated with wheat seeds which were Bipolaris sorokiniana (0.0 to 11%), Alternaria tenuis (0.0 to 11.5%), Fusarium moniliforme (0.0 to 2.5%),
Fusarium oxysporum (0.0 to 10.5%), Curvularia lunata (0.0 to 7.5%) and Aspergillus niger (0.0 to 7.5%). Percent of germination ranged from 56.0% to 98.0% that varied from treatment to treatment in. The highest germination was recorded in case of seed treatment with BAU-Biofungicide and the lowest germination was found in seed treatment with Tilt. Among the treatments BAU-Biofungicide showed superior influence on germination of very susceptible wheat variety of Kanchan over Unterated control in Blotter method as well as Tray method. Upto 15.29% and 15.47% higher germination in Blotter and Tray method, respectively over control were achieved by treating seeds with BAU-Biofungicide. This result supported by Naznin (2004) and Yeasmin (2004) . Naznin (2004) reported BAU-Biofungicide increase germination 7.92 to 50.80% over untreated control seed of Sweet gourd, Snake gourd, Cowpea, Cucumber and Okra. Yeasmin (2004) reported that germination of BAU-Biofungicide treated seeds of gram, BARI Moog-2 and BARI Lentil-2 was 14%, 20% and 8% higher germination over control in tray method. The seed treating chemicals Bavistin, showed good effect in increasing germination of very susceptible wheat variety of Kanchan. This result supported by Bhuiyan et al. (2013) who reported that Bavistin reduced seed-borne infection and increased seed germination over control. But as a seed treating chemical effect of Tilt was not so good, it reduced seed germination in Blotter and Tray method 34.12% and 50%, respectively. The present finding supported by the reports of Singh (2011) who reported 66.6% germination was reduction in case of Tilt treated seeds. In the present investigation all the botanicals was significantly reduced seed borne fungal pathogens of wheat, simultaneously increased the germination percentage and growth characters of wheat seedling. However among the 4 extracts, marigold leaf extracts performed better in reducing seed-borne prevalence of all major fungi and increasing germination of very susceptible wheat variety of Kanchan. The present finding supported by the reports of Hanson and Christenan (2005) who reported plant extracts significantly reduced the incidence of seed-borne fungi, increased seed germination.
Effect of seed treatment with selected plant extracts, BAU-Biofungicide and chemical fungicides on % seed germination, % non-germinated seed, % normal seedling, % abnormal seedling, shoot length, root length and vigor index of wheat seeds cv. Kanchan (Tray method)
Germination of seeds ranged from 42.0 to 97.0% while the highest germination was recorded in case of seed treatment with BAU-Biofungicide and the lowest in seed treatment with Tilt (Table 4 ). The number of normal seedling ranged from 28.0 to 96.0% while the maximum normal seedling was found in seed treatment with BAU-Biofungicide and the minimum in seed treatment with Tilt. The number of abnormal seedling ranged from 1.0 to 14.0% while the maximum abnormal seedling was found in seed treatment with Tilt and the minimum in seed treatment with BAU-Biofungicide which was followed by seed treatment with Provex and Bavistin. Vigor index ranged from 955.50 to 3186.24% while the highest vigor index was recorded in seed treatment with BAU-Biofungicide and the lowest in seed treatment with Tilt. It had been found that seed treatment with BAUBiofungicide resulted superior effect over all other treatments in increasing formation of normal an important alternative to disease management of wheat.
